Background: The process of liposomal drug delivery is generally understood based on the destabilization of liposomal membranes in the target tissue. On the other hand, the membrane structure must be stable enough in the bloodstream for the reduction of side effects. Previously, we demonstrated the design of paramagnetic liposomes modified with 2, 2'-azobis(2, 4-dimethylvaleronitrile) (AMVN) to show the broad potential opportunities in drug delivery systems [1]. This finding can be expected to reveal new knowledge for resolving important clinical problems. In our present research, we considered examining electromagnetic effects of combined AC/DC fields to measure the physicochemical changes of flutamide-entrapped liposomal membranes modified with reactive oxygen species.
Materials & methods:
For the preparation of multilamellar vesicles (MLVs), each dry film composed of various molar ratios of phospholipids, photosensitizers and anti-cancer flutamide was hydrated by vortexing them with some appropriate buffer solutions. Each of the MLV dispersions was transferred to a Mini-Extrudor (Avanti Polar Lipids, Inc.) to produce small unilamellar vesicles (SUVs). Under exposure to electromagnetic fields, the photosensitizers and flutamide in the liposomal membrane were excited by a laser emission wavelength of 335 nm. In order to compare the effects of the pulsating electromagnetic fields on the behaviour of the model membranes, we measured the spectral changes as well as the delayed fluorescence with absorbance at 380 and 290 nm after the emission. Results: In the results of our measurements, we found the possibility that a high frequency of up to 2 MHz affects the radical pair mechanisms in the process of membrane modifications induced by excited singlet oxygen. In addition, the electromagnetic effects may make a lot of advantageous pores in the modified membrane to release the flutamide-related cage products. Conclusions: We strongly propose a new drug release technology using these liposomes equipped with electromagnetic controls. 
